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each activity. Analysis of the data indicated that the perceptual measures
of effort correlated significant ly with actual durations across different
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effor t can be anchored in external rea lity by incorporating measures of both
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FOREWORD

Resertrch of the Organizational Effectiveness Technical Area of the
Army Resear ch Instit u te for the Behavioral  and Social Sciences (ARI ) has
helped pr ovide the foundation for the Army ’s present programs in organi-
zat ional effectiveness (OE). ARI Technical Pa rs 272 and 275 described
the development and validation of the Work Environment ue aire
(WEQ), used to identify OE problem areas. This Technical Paper reports
an investigation of a method of measuring work effort——one of the cri-
teria in OE programs——by correlating self—estimates of effort with actual
time spent in specific activities. Technology base research in OE, of
which this investigation is a part , is conducted under Army Project
2Q162717A779 , Techniques for Organizat ional Effectiveness and Management
~~ ninq ,~~ T78 Work Program.

JO EPH ZEIDN
hnical Director
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PERCEIVED WORK EFFORT AS TIME DEVOTED TO AN ACTIVITY

BRIEF

Requirement:

Work  e f f o r t func t ions as ei the r an implici t or exp lici t standard of
measurement in theories of work motivation and in organizational effec-
tiveness programs . However, little evidence is available on how ade-
quately the perceptual measures that are assumed to tap this variable
actually perform. Although a self—estimate may represent the most direct
measure of internally generated exertion , no attempt has been made to
relate this variable to external indicators with which it should covary.
This research investigated the relationship between perceived effort and
one such external indicator , the duration of behavior .

Procedure:

Perceptual measures of self—estimated effort devoted to specific
work activities were collected in an Army field installation. They were
related to measures of duration defined as time devoted to each activity.
Time was measured by means of self—estimates and behavioral indexes col-
lected over a 6—week interval. These data were analyzed in a multi—
act ivity—multimethod correlation matrix.

Findings:

The perceptual measure of effort was found to correlate sign i f i can tly
with duration across different activities and different measures of time .
On the average, time accounted for 25% of the variance in effort.

Utilization of Find ings:

It is still necessary to develop other external indicators of
exer ted effort dealing with intensity. Then by incorporating both meas-
ures of intensity and duration across a range of Army jobs and organiza—
t ional setti ngs , it should he possible to determine how adequately self—
est imates of effort can be anchored in external reality.

Valid measures of effort that focus on specific activities serve
sever al funct ions in Army organizations. They can be used to develop
effor t activity profiles for soldiers , to determine the activities on
which personnel are expend ing most effort. Such activities may not con-
tribute to optimal productivity ; therefore change may be needed to
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develop programs designed to restructure the way personnel 
distribute

their effort. Measures of effort expenditure can also provide sensitive ,

direct data for the evaluation of the impact of programs 
designed to

improve soldier job motivation. Finally , job training programs can be

evaluated in terms of the extent to which trainee 
distribution oL work

effort among tasks fulfills the requirements of formal operating

procedures.
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PERCEIVED WORK EFFORT AS TIME DEVOTED TO AN ACTIVITY

INTRODUCTION

Work effort is a construct that underlies a substantial volume of
theory and research in organizational/industrial psychology. In any
theory of work motivation or in the conduct of any organizational devel-
opment program designed to improve employee job satisfaction and perfor-
mance , we a re , at least implicitly ,  dealing with the work effort con-
struct. The work effort construct serves as an implicit or explicit
criterion in most theoretical and applied research formulations in the
area of motivation ; it therefore seems appropriate to devote attention
to the development and validation of measures of this construct . In
actuality, little research effort has thus far been expended in examin-
ing measures of the construct itself. This study describes an initial
attempt to address this need by focusing on self—est imates of effort
expended and exploring the extent to which actual time spent performing
specific wor k activities is related to perceived effort devoted to these
act ivities.

Literature Review

The recen t prol i fe ra t ion of studies opera t ionaliz ing and test ing
various path-goal expectancy conceptualizations emphas izes the lack of
attention paid to the measurement of work effort in much of the theoret-
ical work on motivation . (This deficiency has been noted in reviews by
Mitchell , 1971; House, Shapiro , & Wahba , 1974; Mitchell , 1 974.) In most
of tt~ese studies , complex multivariate operations of the theoretical
model are develooed to tap the level of motivational force that exists
for a worker. However , the measure of how this force is discharged,
whic h is used to test the expectancy model, general ly consists of s ing le
variables of uncer tain validity and reliability. In an examination of
3 1 expectancy theory studies , 1 5 were found to use only measures of per-
formance or output as criteria. Although these criteria do contain the
“ef fort ” component , they are likely to be influenced by various situa-
t ional, task , and abil ity factors. Sixteen studies incorporated some
measur~-~ of work effort as a criterion . However , ther e was no evidence of
the reliability or validity of these measures beyond a few attempts to
compare self—estimates and others ’ estimates of effort (e.g., Porter &
Lawler , 1968; Lawler & Suttle , 1973) . It is interesting to note that in
stud ies conducted by Mitchell and A lbri ght (1972) , Turney (1974), and
Porter and Lawler (1968) , wherein both me~isures of effort and performance
were ut iliz v l, the effort criteria yielded much stronger relationships
with the expectancy theory variables.

A similar lack of cri t r~r~ on specificity is found in the theoretical

~ )rk of llerzherg (1966) , whose model of work motivation has served as t h e
foundat ion for many applied job enrichment programs. Her zberg assumes
t ha t  f a c t o r s  such as job r e s p o n s i b i l i t y  and job autonomy i n f l u e nc e  an



employee ’s level of job sat isfac t ion and moti va t ion and , in turn , ulti-
mately determine the amount of work effort expended. Therefore, job
enrichmen t programs focusing on these factors to make a job store satisfy-
ing and intrinsically motivating should, in turn , positively affect the
employee ’s work effort. However , close examina t ion of Herz h erg ’s wor k
does not reveal any discuss ion of cr iter ia of wor k effor t that he would
use to determine the impact of changes in any satisfiers and motivators.
In rev iews of job enrichment studies by Maher (1971), Ford (1969), and
Paul , Robertson , and Herzberg (1969) , we found no references to any cc—
search in which work effort exerted by participants was a criterion meas-
ure of a job enrichment prog ram . A measure of work effort that taps the
actual expression of motivation seems to be a more appropriate criterion
than the attitude or performance measures utilized in these studies.

On~ reason for omitting work effort as a criterion is the absence of
measures ~~ the actual expenditure of work effort. There are a numbe r of
scales available that are intended to measure the motivation to work— —for
example , those developed by Landy and Guion (1970) and Kahoe (1974).
Howeve r , the focus in these measures is on the predisposition to exert
effor t rather than actual effort expenditure. For example, two dime n-
sions included in the Landy and Guion scales are task concentration and
persistence . Both are defined as the tendency to work , over time , and
are measured in terms of behavioral descript ions of this tendency. We
are interested here in the actual effort expended rather than in the more

— general description conveyed by data based on predispositions or tende n-
cies. Such specific information on actual effort is necessary for devel-
oping the criterion information required in evaluation of models (e.g.,
expectancy theory) and appl ied implementation prog rams (e.g., job earich—
rnent), for which one must isolate the effects of motivation.

Measuring Effor t

Effort can be viewed as the product of an individual’ s internal
motivation , which in tur n derives from var iou s need depr iva tions or goal
aspirations. It can be influenced by factors in the external environment ,
such as a supervisor who eithe r encourages a worker to exert greater
effort in productive tasks or imposes job structure that focuses the
expenditure of effort on specific activities. Expressed in terms of
Lewin ’s (1951) field theory approach , effort can he viewed as the result
of a field of forces generated by these internal and external factors.
These forces dri ve and di rec t behav ior , and an individual exerts effort
per formi nq those specific activities perce ived by this individual as most
likely to lead to need reduction or goal attainment.

The most direct source of information on actual effort exerted would
be the individual worker himself , because effort is internally generated.
Moreove r , as shown by Mitchell and Albright (1972) and Williams and Seller
(1973) , observers who must rely on external cues are unlikely to dis—
ci irn inate between effort exerted and job performance, which mixes effort
with ability. However, workers ’ own percept ions of the effort they have
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exerted may be a function of various combinat ions of factors that they
take into account in arriving at their effort estimates. These combina-
t ions may result in possible response biases that reduce the comparabil-
ity of workers ’ effor t estimates among themselves or against some
standard. One approach to this problem is to attempt to relate effort
est imates to external, object ive meas ure s of var iables, wh ich should co—
vary with work effort. Following this procedure , it should be poss ible
to determ ine empir ical ly  the amou nt of var iance in e f f o r t est imates tha t
is solely a function of unique individual biases and the amount accounted
for by standardized, objective factors. This study initiates this explo-
ration by focusing on one relationship between an external variable and
self—estimates of effort expended.

External indicators of how much effort an individual exerts perform-
ing a given activity can be viewed as falling in to two genera l  ca tegor ies ,
intensity and duration . Intensity refers to how much force an individual
puts into the activity at any one time ; durat ion refers to the total force
devoted to the activity over an extended period of time. Therefore, total
effort expended performing an activity should be a function of some com-
bination of these two variables. In this study , our interest was to
examine the extent of the relationship between perceived effort expended
and selected measures of duration . Intensity was left for later research ,
because extensive initial groundwork is required to explore possible un—
obtrusive measures of this variable (e.g., muscle tension and eye contact).

As noted ea r l i e r , our  in teres t  is in actual effort expended rathe r
than intended effort or global estimates of tendencies described as task
concentration or persistence. Therefore, we selected as our measure  of
dura t ion the actual t ime which an indiv idual  worker devoted to var ious
activities. We also examined a number of different activities to deter-
m ine whether dura t ion was more strongly related to perceived e f fo r t
expended for some activities than for others.

METHOD

Par t ic ipants

Enlisted U.S. Army personnel assigned to an information—processing
facility served in this study. All 31 participants in the study performed
the same job duties.

Measu res

The activities that the workers performed had been differentiated by
internal organizational staff personnel into fiv€~ discrete behavioral
d imensions. Three of these activities were selected for focus in this
study . One of the unselected activities was eliminated because it was
performed infrequently, and the other was omitted because interviews with
the workers themselves indicated various interpretat ions of the nature of
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this activity. The three activities utilized in this study consisted of
searching for certain informat ion with the aid of sophist icated electronic
equi pment, copying key parts of the information , and taking work breaks .

The respondents were requested to complete the following scales for
each of the three activities. They were asked to think of an average
workday in formulating their responses.

1. Effort. A measure directly addressing work effort as follows :

The amount of work effort you personally put out performing this
activity in a workday.

7 6 5 4 3 2 1
Extreme Some No

High Ef fort Effort Effort

2. Time. A measure of the time devoted to each activity expressed
as:

The amount of time you actually spend per forming this activity in a
workday.

t 7 6 5 4 3 2 1
Very Some No

Much Time Time Time

3. Amount of Time. A measure developed by Bass, Cascio, and O’Connor
(1974) with adjectives describing statistically determined increasing
amounts along a 7—point scale with each point anchored. The seven descrir—
t ions in ascending degrees of amoun t are none of my time , somewhat of my
t ime , a moderate amount of time , quite a bit of time , a great amount of
t ime , an extraordinary amount of time , and all of my time . This measure
was included as an alternative measure of time devoted to an activity.

A separate , more d i rec t  measure  of time devoted to each activity was
based on the computer—monitored time that a worker devoted to each activ-
ity. The worker was required to make a predetermined input on a teletype
at his work station ; this input indicated to the computer that he was per—
formi ng a specific activity. The computer kept track of the t ime the
worker devoted to that activity until a new input  indicated a change to
another activity. Data on total time spent per forming each of the activi-
ties examined in this study were collected for a full 7 weeks prior to
the administration of the questionnaire measures. This t ime interval was
selected because of fluctuations in the work cycle, which reduced the
relia bility of data based on shorter periods of time. The percent of
worktime devoted to each of the three activities , which was used for the
analyses in this study , will be referred to as monitored t

ime.4



RES ULTS

Th explore the relationships beti~een e f fo r t and time devoted to
content-specific activities , we drew upon Campbell’s and Fiske ’s (1959)
approach to construct validation and structured our correlational data in
the form of a multiactivity—multimethod matrix. Our initial interest in
examin ing this m a t r i x , presented in Table 1 , was whethe r or not the per-
ceived effort measure itself differentiated the effort exerted per forming
each of the three focal work activities. The three correlations in the
lower right triangle of the matrix show that there were no signi f ican t
rela tionships in e f fo r t  expended, when one activity is correlated against
another. Perceived effort exerted searching correlated .24 with effort
exerted copying and — .15 with effort spent taking breaks. Effort spent
copying correlated — .06 with work break effort.

The triangles off the main diagonal of the matrix deal with how well
the  three  time measures discriminate among activities. Only the correla-
t ions be tween search time and copy t ime show any over lap wi th sign ificant
correlations of .41 for Time and .30 for Amount Time. Monitored Time
showed a significant negative correlation between these same two activi-
ties of — .36, indicat ing tha t one of these act ivi ties may supplant the
o ther .

We also f ind tha t our three meas ures of time show f a i r L y  consisten t
rela tionships with each other. Time and Amount Time yield signi f ican t,
higher correlations when measuring the same activity than when measurinç,
different activities as shown in the matrix. The diagonal correlations
representing the relationship between the two measu~res for each ac t iv i ty
taken in turn show positive correlations of .79, .83, and .47, all sig-
nificant at p < .01. Correlations involving comparisons of two different
activities are insignificant with the exception of the correlation be-
tween search time and copy time of .36, wh ich is significan t at p < .05.
Time and Monitored Time show the same consistent pattern. The diagonal
correlations are all significant and positive with values of .32, .40,
and .37 for the three activities , respect ively, whereas no off—diagonal
correlations attain statistical significance . In comparing the Moni-
tored Time and Amount measures we find a sign ificant positive correlat ion
of .35 for these two measur~ s when they both focus on searching . How-
ever , neither correlat ion reaches significance when the other two activi-
ties are the focus. Therefore, perceived time holds ui more consistently
across activities in comparisons with the computer—moi. - tored measure of
t ime than does perceived amount of time .

Taken together , these data provide support for the discr iminant
validity of the Perceived Time and Monitored Time measures through their
ability to differentiate among activities and for their convergent valid-
ity in terms of their sign ificant relationships when measuring the same
activity. Slightly less support is found for the convergent validity of
Amount Time , because it yields consistent relationships across activities
in comparisons with Time ; but only one of the three correlations is sig-
nif icant in comparisons involving Monitored Time.
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Turning now to the examination of the relat ionships between effort
and time spent performing the focal activities , we r e fe r  to the lowe st
rows of the matrix. The correlations between time and effort are shown
in each diagonal. There are significan t positive correlat ions between
time and effort for eight of the nine diagonal coefficients. The ninth ,
involving work break monitored t ime , demonstrates borderline sign ificance
(p <.06). The range of the correlations across the three activities
runs  f rom .84 to .29, with the median at .44. In all cases, these corre-
lations are stronger than the off—diaqonal correlat ions involving compari-
sons between two d i f f e r e n t  ac t iv i t ies .

The computer—monitored t ime -measure  yielded the lowest but most con-
sistent correlations with effort across the three activities with two sig-
nif icant correlations of .32 and .37 m d  one of borderline significance.
The two perceptual measures of t ime yielded stronge r correla tions but
were less consistent across activities. Both perceived time and amouut
of t ime showed similar high correlations with effort , of .81 and .82,
respectively, for the search activity, and similar correlations (half
th i s  magn i tude )  of .44 and .47 for the copy activity. Finally, perceived
t ime had a correlat ion of .84 with effort for the work break activity,
whereas perceived amount of time correlated .35 with effort for this same
activity. Taken together, these data demonstrate sign ificant relat ion-
ships between e f f o r t  and time devoted to specific work activities ,
although the strength of the relationship varies between activities and
measures of time .

DISCUSSION

Although the data demonstrate that the effort a worker expends per—
f9rming specific activities is related to the time he devotes to each
activity, there is considerable variation in the strength of the relation-
ship as a function of the measure of time utilized and the activity
focused on. The time measure showing the most consistent relationships
across activities is the computer—monitored measure. As this measure was
based on actual accumulations of time devoted to each activity over a 7-
week interval , it was more f i rmly  anchored to w o r k e r s ’ actual  behavior
than eithe r of the two perceptual estimates of time. The fact that effort
was measured at one point in time following the 7—week interval may have
served to attenuate this time—effort relationship to some extent. A more
consistent approach might have been to obtain estimates of effort throug h-
out the 7—week interval for each activity and calculate a composite or
average across these data points. However , the fact that two of the three
activity correlations using only one data point for perceived effort and
a 7—week , behaviorally based time interval were significant provides
strong evidence for the presence of a measurable time—effort linkage.

Althouqh the monitored time measure yielded relatively consistent
correla tions with effort across all three activities , and two perceptual
measures varied as a function of the focal activity. Both demonstrated
consistent time-effort correlations for the search and copy activities.

7
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If we examine the pattern of correlat ions for all three activities ,
we find that the copy time activity demonstrated the most consistent pat-
tern of time-effort correlations across all three measures . The search
time activity showed the greatest discrepancy between the perceptual
measures and monitored time . Some of these discrepancies may be resolved
in future research if data are collected for both time and effort over an
extended period of t ime , to increase re l iab ilit y in both meas u res and to
de termi ne systematic va r iance in ef f or t as a func t ion of cha nges in t ime
devoted to a given activity. For example , does reduced t ime devoted to
an a c t i v i t y  result  in percept ions of proportionate reduction in e f f o r t ?

Although there are discrepancies among the measures for different
ac t iv i t i e s  in the exact amount of variance in e f fo r t  that  is accounted
for by t ime , a significant time-effort relationship has been c lear ly
demonstrated. Averaging all of the time—effort correlations across
activities , we find that approximately 25% of the variance in effort is
accounted for by time (11% if only the monitored t ime —effor t  correla t ions
are considered) . Future  research must examine measures of in tensi ty  as
well as dura t ion , to determine how much total variance in e f fo r t  can be
accounted f or by variables external  to the individual worker .  By th i s
procedure , we can see how adequately we can ancho’- self-estimates of
e f f ort in external  r ea l i ty .  Such informat ion is cri t ical  if we are to
rely on e f f o r t  as a pr imary  quant i ta t ive cr i ter ion to evaluate organiza-
t ional psycho logy theory and appl ication .

8
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